The in vitro susceptibilities of eight Chlamydia sp. strain TWAR isolates were tested against tetracycline, erythromycin, penicillin, ampicillin, sulfisoxazole, and a new drug, trospectomycin. The ranges of inhibitory concentrations of these antimicrobial agents, except for sulfonamide, were similar to those for Chiamydia trachomatis. Sulfisoxazole was not inhibitory at the highest nontoxic concentration tested.
by further dilution with fHanks balanced salt solution, divided into small portions, and frozen at -20°C. Immediately before being tested the vials were thawed and the antibiotics were added to the culture medium (Eagle minimal essential medium containing 10% fetal calf serum) to the desired concentrations. A fresh vial was used for each test.
Susceptibility to drug was tested in cell culture by our published method (5) with minor modifications (4) . HeLa 229 cells grown on a cover slip in a vial shell were pretreated with 30 ,ug of DEAE-dextran per ml. Inoculum (0.1 ml) was added. Inoculum concentrations were adjusted to yield two to five inclusions per field (x400 magnification) in controls, i.e., 0.1 ml of a 10-to 1i0 dilution. Vials were centrifuged * Corresponding author. at 2,200 rpm (900 x g) for 60 min at room temperature. The inoculum was removed. Culture medium (1 ml) containing 0.5 jig each of cycloheximide and test drug was added. The cultures were incubated at 35°C for 3 days. Two cover slips were fixed with methanol and stained with fluoresceinconjugated genus-specific monoclonal antibody CF-2 by our published method (4, 9) . The stained cells were examined under a fluorescence microscope for inclusions. Cells for passage 2 were taken from the remaining two culture vials and cultured without antibiotics, For passages, the culture medium was removed. Cells from two vials were harvested in 0.3 ml of Chlamydia transport sucrose-phosphate-glutamic acid medium by scraping with a Pasteur pipette. Two new vials were inoculated as described above. After incubation, cells were stained with the same fluorescein conjugate and examined for inclusions. Antibiotics were tested in serial twofold dilutions. The MICs for the complete inhibition of inclusion formation in the original inoculation (MIC for viability) and for the complete inhibition of inclusion formation in passage 2 (MIC for infectivity) were determined.
The MICs of test drugs for eight TWAR isolates are given in Table 1 . All eight TWAR isolates tested showed homogenous susceptibility to tetracyclines and macrolides. MICs for both viability and infectivity were equal or within 1 twofold dilution of each other.
Penicillin and ampicillin were also effective in inhibiting infectivity. However, a concentration as high as 100 U or 100 ,ug, respectively, per ml failed to suppress the viability, i.e., failed to suppress inclusion formation in the original inoculation. These inclusions were atypical, with a honeycomb appearance. A concentration as low as 0.05 U of penicillin or 0.1 pLg of ampicillin per ml was shown to produce changes in inclusion morphology. As drug concentrations were increased, the inclusions became smaller and empty, often with a signet ring appearance.
Sulfisoxazole failed to inhibit Chlamydia sp. strain TWAR at 400 pLg/ml, except for two strains (AR-277 and LR-65), which were inhibited at this concentration. Sulfisoxazole was toxic to HeLa cells at 600 p,g/ml.
Trospectomycin also showed an inhibitory effect on TWAR organisms. Both MICs were equal or differed within 2 twofold dilutions.
Drug toxicity in HeLa cells was not observed within the described dosage ranges, except with sulfisoxazole, which showed toxicity at 600 pg/ml. TWAR strains showed susceptibility like that of C. trachomatis to tetracyclines, macrolides, and penicillins. Using a method similar to that used with TWAR strains, we had previously found that the susceptibility of trachoma and LGV biovars of C. trachomatis to tetracycline was in the ANTIMICROB. AGENTS CHEMOTHER. Fig/ml. range of 0.02 to 0.1 ,ug/ml and susceptibility to erythromycin was in the range of 0.05 to 0.25 ,ug/ml (5). Although C. trachomatis showed a wider range of susceptibility to penicillin (0.02 to 50 U/ml) and to ampicillin (0.1 to 50 ,ug/ml) than Chlamydia sp. strain TWAR, the MICs for infectivity of C. trachomatis were generally in the ranges of 0.02 to 0.5 U/ml for penicillin and 0.1 to 0.5 ,ug/ml for ampicillin. As with Chlamydia sp. strain TWAR, a concentration as high as 100 U of penicillin or 100 ,ug of ampicillin per ml failed to inhibit inclusion formation of C. trachomatis. Chlamydia sp. strain TWAR was more resistant to sulfonamide (5) , showing similarity to C. psittaci (8) .
Our experience with antibiotic susceptibilities of C. psittaci strains is limited. We did test a local sheep abortion isolate simultaneously with the TWAR strains and found that MICs of tetracycline, erythromycin, penicillin G, and ampicillin for viability and infectivity were 4 to 20 times greater than that required for inhibition of TWAR (data not shown).
Spectinomycin was ineffective in vitro against C. trachomatis (6). However, its analog trospectomycin showed an inhibitory effect against Chlamydia sp. strain TWAR. Although the MIC is attainable in animal blood after parenteral injection (a peak level of 165 p,g/ml with a half-life of 1 h after intravenous administration of 100 mg/kg of body weight in dogs; unpublished data from The Upjohn Co.), the effectiveness of this drug needs further clinical evaluation.
According to many laboratory and clinical studies with C. trachomatis and our limited information from clinical studies with Chlamydia sp. strain TWAR (3; Kleemola et al., in press), erythromycin and tetracyclines appear to be the drugs of choice for treatment of TWAR infection. However, further clinical studies should be done to determine the drug efficacy and the dosage and duration of drug administration.
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